A new interpretation of the involvement of serotonin in delayed-type hypersensitivity. Serotonin-2 receptor antagonists inhibit contact sensitivity by an effect on T cells.
5-HT is a neuromediator and a vasoactive amine released by platelets and murine mast cells at sites of inflammation. A role for 5-HT has been proposed in murine DTH and has been attributed to its 5-HT2R-dependent vasoactive properties. We have tested the hypothesis that the role of 5-HT in DTH is related to an interaction of 5-HT with DTH effector T cells. In vivo treatment of sensitized mice with the 5-HT2R antagonists methysergide or ketanserin inhibited both their capacity to elicit DTH and the ability of their lymphoid cells to transfer DTH. In vitro treatment of lymphoid cells, or of nylon wool-purified T cells from sensitized mice, with 10(-7) to 10(-9) M of the 5-HT2R antagonists methysergide, ketanserin, ritanserin, or LY 53857, followed by three washings, inhibited as strongly their ability to transfer DTH, both systemically or locally. Systemic and local co-transfer experiments of 5-HT2R antagonist-treated and untreated cells indicated that this inhibition was not related to the induction of suppression. 5-HT2R antagonist treatment was nontoxic to T cells; did not affect the in vitro response of T cells to mitogen; selectively inhibited the efferent, but not the afferent limb of DTH; and in the efferent T cell cascade, affected the late-acting (24 h) inflammatory DTH T cells, but not the early-acting, DTH-initiating T cells. 5-HT2R selectivity was suggested by the absence of effect of an alpha-adrenergic R antagonist, and by prevention of the inhibitory effect of a 5-HT2R antagonist by prior incubation with the selective 5-HT2R agonist 1-(2,5-dimethoxy phenyl-4-methyl)-2 aminopropane. In summary, inhibition of DTH effector T cell function appeared sufficient, independently of any vascular effect, to account for the in vivo inhibitory effect of 5-HT2R antagonists on the elicitation of DTH. Our data suggest that late-acting DTH effector T cells might express functional 5-HT2R, and that these receptors might require in vivo activation in order for the T cells to locally produce the inflammatory lymphokine-dependent aspects of DTH.